Atherinella blackburni is a silverside species whose occurrence on the Brazilian coast was not properly registered until recently. So far, records of its distribution along the Brazilian shore were limited to Itaparica Island, Bahia State, and Porto Inhaúma, Rio de Janeiro State. In a recent survey of the ichthyofauna of Itamambuca Beach, Ubatuba, São Paulo State, 100 specimens of this species were collected, yielding a considerable source of information regarding its ecology and a new southern limit of its distribution. A detailed survey of an ichthyological collection revealed lots of this species from regions of the Brazilian Northeast, resulting in a northward expansion of the occurrence of A. blackburni in Brazilian waters. Besides the populations found on the Brazilian coast, the species also occurs discontinuously in the Atlantic coasts of Costa Rica, Panama and Venezuela. Meristic and morphometric analysis showed overlapped values between Brazilian populations and the ones closer to the Caribbean. An ecological study of A. blackburni at Itamambuca Beach revealed that it is a predominantly diurnal species with preference for warm and salty waters, often occurring in sandy-bottom environments. It was more abundant in Summer and Winter, when individuals with smaller values of length and weight also occurred.
Introduction
Knowledge of Brazilian marine fishes is not as incomplete as the one of Neotropical freshwater fishes, but much is yet to be done regarding the marine fish fauna on the Brazilian coast (Menezes et al., 2003) . Figueiredo and Menezes (1978) stated that the taxonomy of South American silversides had not been adequately studied and despite of some studies dealing with the taxonomy of higher level taxa in the last 20 years Brasileiro do Meio Ambiente e dos Recursos Naturais Renováveis), August 15, 2003. Five points were selected along the beach ( Figure 1 ) and each one was sampled three times in a 50 meter long transect with a beach-seine measuring 9 x 1.5 m, 5 mm of internode distance in the central 3 m-mesh and 15 mm in the two lateral 3 m-mesh. For standardization purposes collections were made monthly, in full moon periods, at morning and night. Total length (Lt, mm) and total weight (Wt, g) was taken from each individual, and then the fishes were fixed in formalin 4%, stored in ethanol 70% and deposited in the ichthyological collection of Museu de Zoologia da Universidade de São Paulo (MZUSP). The identification was made based on the works of Schultz (1949) , Gilbert and Caldwell (1967) and Lopes and Oliveira-Silva (2001) .
The ecological study included all specimens collected at Itamambuca Beach (n = 100). Additional material was obtained from Enseada Beach (23° 26' 13'' S and 45° 04' 08'' W) , Ubatuba, São Paulo, in April 2005 . For the meristic and morphometric analysis, 69 specimens from Itamambuca Beach were used, 9 from Enseada Beach and 19 from the Brazilian Northeast previously deposited in MZUSP (n = 97).
The ecological analysis included relative frequency of numerical abundance and the population structure was based on the average Lt and Wt at the five collection points, in mornings and nights, along the year. Lt and Wt were taken with an ichthyometer and a digital scale of 0.01 g precision, respectively. Temperature and salinity were taken with a thermometer and a refractometer, respectively. Counts and measures followed Schultz (1949) , Gilbert and Caldwell (1967) and Lopes and Oliveira-Silva (2001) . Measures were taken on the left side of the body, whenever possible, with a digital caliper of 0.01 mm precision. Simple statistical descriptors were obtained for each meristic and morphometric character (i.e., range, average and standard deviation) which were tabled (Table 1) in comparison with data from previous works dealing with this species (Schultz, 1949; Gilbert and Caldwell, 1967; Lopes and Oliveira-Silva, 2001 ). (Schultz, 1949) (Figure 2) Coleotropis blackburni Schultz, 1949 [original description, type-locality: Jacuque Point, Gulf of Venezuela, Venezuela]; Gilbert and Caldwell, 1967 [description and comparison with C. starski (Schultz, 1949 ) -Chernoff (1986 [taxonomic account]; Aguilera, 1998 [list of species of Venezuela]; Lopes and Oliveira-Silva, 2001 [description and occurrence at Itaparica (Chernoff, 1986; Dyer and Chernoff, 1996; Dyer, 2006) , there are still questions to be pursued at the species level (e.g. Malabarba and Dyer, 2002) . The silverside species Atherinella blackburni (Schultz, 1949) well illustrates this issue.
Results

Atherinella blackburni
Atherinella blackburni was originally described in the genus Coleotropis based on seven specimens collected in 1925 in the Gulf of Venezuela (Schultz, 1949) . Additional collections expanded its area of occurrence, which has a discontinuous distribution between the Caribbean coast of Costa Rica and Porto Inhaúma, Brazil (Gilbert and Caldwell, 1967; Chernoff, 1986; Cervigón, 1991; Aguilera, 1998) . The austral limit of the species distribution was registered as the Brazilian Central Coast (Gilbert and Caldwell, 1967) , but the exact location of Porto Inhaúma was not explicit. According to J. Williams (pers. comm.), the complete locality of the specimen from Porto Inhaúma is "Bay of Rio, Porto da Inhaúma, Brazil" (22° 52' 19" S and 43° 16' 50" W) .
Occurrence of Atherinella blackburni on the Brazilian shore was poorly documented to date. Besides the single specimen from Porto Inhaúma (Gilbert and Caldwell, 1967) , only Lopes and Oliveira-Silva (2001) registered its occurrence in Brazilian waters, at Itaparica Island, Bahia State (13° 07'' S and 38° 45'' W), based on 29 specimens. These authors briefly discussed their meristic and morphometric data in relation to values from Venezuelan populations given by Gilbert and Caldwell (1967) and attributed the differences found to intra-specific variation.
Despite the high collection effort in many areas of the Brazilian shore, Atherinella blackburni was never among registered species along the coast (e.g., Figueiredo and Menezes, 1978; Giannini and Paiva Filho, 1995; Pessanha et al., 2000; Camargo and Isaac, 2001; . Another two species of Atherinopsidae are frequently registered in the Brazilian coast: Odontesthes bonariensis and Atherinella brasiliensis, the latter being the only congener of A. blackburni known in Brazilian waters (Chernoff, 1986; Dyer, 2003) .
Several specimens of Atherinella blackburni were collected in a recent survey of the ichthyofauna of Itamambuca Beach, Ubatuba, São Paulo State (23° 24' S and 45° 00' W). This study aims to update the data regarding distribution of A. blackburni on the Brazilian coast, to compare meristic and morphometric data of specimens collected in Brazil with ones from other localities, to present characters diagnosing A. blackburni, and to contribute to the knowledge of its ecology at Itamambuca Beach through a study of its spatial and temporal (diel and seasonal) repartition.
Material and Methods
A list of all material examined is attached. The majority of material examined in the present study was collected at Itamambuca Beach (23° 24' S and 45° 00' W) (Figure 1) , with permit #42 from IBAMA (Insituto Rio Itamambuca. Points 4 and 5 were near the mouth of the river and generally had muddy bottom with higher amount of detritus (e.g., shells, plant matter, etc) (Figure 1 ). Point 2 was the most abundant in number of individuals (Figure 5a) , and the smallest specimens occurred in Points 1 and 2 (Figure 6a ). The other species in the genus, A. brasiliensis, was the second most abundant in this ichthyological survey (unpubl. data) but did not occur together with A. blackburni with the exception of a single specimen from Point 3 in January.
Regarding the temporal repartition in a diel context, there was a higher abundance of individuals in the mornings (Figure 5b ), when the smallest individuals in Lt and Wt also occurred (Figure 6b) . In a seasonal context, Atherinella blackburni was captured throughout the year, except for December, being more abundant in Summer and Winter (Figure 7a ). Values of average total length and weight did not vary much throughout the year (Figure 7b) Geographic Distribution: Atherinella blackburni occurs discontinuously in the West Atlantic, on beaches of Costa Rica, Panama, Venezuela and Brazil. In Brazilian waters, the species occurs from Maceió, Alagoas to Ubatuba, São Paulo (Figure 3) .
Ecology: In the survey of the ichthyofauna of Itamambuca Beach (Figure 1 ), 100 individuals of Atherinella blackburni were collected during 13 months, measuring from 24 to 129 mm Lt and weighing from 0.33 to 12.67 g Wt.
Water mass to which Atherinella blackburni was predominantly associated is characterized by high values of temperature and salinity (Figure 4) . The species was collected only at Points 1, 2 and 3, areas with sandy bottom and little or no influence of freshwater from 
Discussion
Atherinella blackburni was described in detail in pre i -vious studies (Schultz, 1949; Gilbert and Caldwell, 1967; Cervigón, 1991; Lopes and Oliveira-Silva, 2001 ), therefore it is not redescribed in the present study. Instead, an updated diagnosis for this species in Brazilian waters was provided to aid in its identification. A table is made available (Table 1 ) with meristic and morphometric values comparing data of the present work with those from the literature.
The present study extended the records of the occurrence of Atherinella blackburni on the Brazilian coast, previously restricted to Porto Inhaúma, Rio de Janeiro (Gilbert and Caldwell, 1967) and to Itaparica Island, Bahia (Lopes and Oliveira-Silva, 2001 ). Additional material from beaches of Ubatuba and the discovery of specimens from the shores of Alagoas and Bahia States demonstrated that the real distribution of A. blackburni on the Brazilian coast i is wider than what was previously registered. Additional collections and the use of more precise characters to identify the species may further expand records of the occurrence of Atherinella blackburni on the Brazilian shore.
i Meristic and morphometric analysis revealed an increase in range of many values, probably due to the higher number of specimens sampled in this study in relation to previous works (Schultz, 1949; Gilbert and Caldwell, 1967; Lopes and Oliveira-Silva, 2001 ). Values presented in these previous works fall within the ranges obtained in the present study (Table 1) , not corroborating the intraspecific variations suggested by Lopes and Oliveira-Silva (2001) . The only discrepant data given by Lopes and (Table 1) . Abundance of small individuals in the months of Summer and Fall indicates that this is the time of year when recruitment occurred. Higher abundance of individuals collected in the mornings may be due to various factors. Patterns of diel activity, according to Reebs (2002) , may be extremely plastic and factors such as vulnerability to predators, changes in feeding habits, competition, among others, may be responsible for the choice of which period of the day fish show higher or lower activity patterns.
The ecological evaluation of Atherinella blackburni showed that the species has preference for waters with high temperature and high salinity values (Figure 4) and a sandy bottom. Therefore, it is less generalist than its congener A. brasiliensis, a silverside fish quite common on the Brazilian shore, occurring predominantly in low salinity waters and muddy bottoms, mainly in coastal river mouths (Figueiredo and Menezes, 1978) . Environments subject to influence of freshwater and with muddy bottoms seem to restrict A. blackburni occurrence. This ecological repartition between both species of Atherinella was observed in the present study and has been documented before (Cervigón, 1991; Lopes and Oliveira-Silva, 2001 ).
Discontinuity of the occurrence area of Atherinella blackburni on the Atlantic coast of Central and South America (Chernoff, 1986) (Figure 3 ) must be further investigated. Based on current knowledge about the ecological features and the species distribution, it is possible to infer that the stocks of populations composed of young and adult individuals may be restricted to sandy beaches along its occurrence area, but the same cannot be affirmed for eggs and larvae without a wider study. Hence, it is suggested that further investigations should be conducted in order to enlighten questions regarding the discontinuous occurrence of A. blackburni on the West Atlantic coast.
